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(54) USED AMOUNT PARAMETER CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration in the 
packet transfer efficiency due to distribution of a violation cell 
over plural packets and re-transmission of all of them by 
conducting cell abort processing for each packet whose head 
cell is discriminated to be a violation cell. 
SOLUTION: An asynchronous transfer mode(ATM) connection 
6 from a user terminal equipment 1 is set via ATM switches 4, 
5 and relay transmission lines 7, 8. A band for a prescribed 
speed (cells/second) is assigned to the ATM connection 6. A 
used amount parameter control(UPC) circuit 3 monitors a cell 
of the ATM connection 6 from the corresponding node terminal 
1, and when the user terminal equipment 1 sends a cell at a 
speed in excess of the prescribed speed to the ATM 
connection 6, the circuit 3 conducts abort processing in the 
unit of packets to the cell whose speed violates the prescribed 
speed. The UPC circuit 3 aborts the cells between the head 
and the tail end of the packet when the head cell is 
discriminated to be a violation cell. 
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ftf[ISrlftP^-t5El-t:-&i9. H 2 8 (4 y -^/-^^ y bMU 
PCrofifls, 112 9ttfi^(Z)-tryK;i>?t"t5^a©^fEtblr 

(D-^jvifilE^Xh^t^'mRXh^Mtrn l ^rffl^^TflJ 

V= 1 ?ieb}f;t^JlW-feyi^*-CSr»R-iryi^i L. V 

= 0 fih\a(D^i\^i^^nt-'Am^mm^Tn2 

v^rmv isSt*iJ©f^tLn«"V=2i:-r5„ jE^ifiJ 
m-^Mc-^f^t. V= 2-e:i^ol:^m©-fe/^i:^-*f LT 

[0052] I130f4I129 (Cl^T^LfcMfawff lEf^^^ 
-fo rro^af4ia2 9 t^Lfc^a$:/■<-^■^^^;^<^v' 

20 i-y ^^'"r^i-rJ'yxi.t'^jiLfcto-efoi?. 

nmmmmiT KT\:i^ ^ mm-t^ r i /jsia 2 9 
atm'^fSo 

[0053] I131*3j;t/1132 \t.W,^W&m^WM-t 
i>mxh^. 113 lf4y-^/<<:r-;/ bMUPCWlift. 

113 2ttf|si^w-fe;Kc*fi-5*&aro»Six^^i-„ ^r-e 
tt. ^-if ;4S s C R tiSK-rs-feyi-^i^tti-rs t ^ Cifi 

K)-feyH/- h S CRW^^gmLT. SCR(i»R;4Sfo 

50 ^tzt^wMR-^Mz-^^'^i^^-f^m^^-o^^xmrn-r 

[0 0 5 4] ^JJfiSfit Lr,.^^0(7)-fe/W;4S5lJ 

♦ LfcUfSiJ^ta (1) . /■<^r>>®gg^X=0. fttiE 
ifiroE^-fe/K7)iiJ#Bf^jLCT= ta (1) iriS^-r 
5o ^LT. k#S©-fe/V;aS5iJ#L/c:Bf*J ta (k) 

OiL, aSi:*iJ»T^tbix(fV= 1 i:-t5o ^^UWiryw 
i ft^li®-fe/Hi^:^ro-fe/^t:■f4^ v= 0 (^•t■©-fe;^ 
;4SIE^^^aS^^w*iJSff ^ T H 2 Irffl V ^T^f 5 o iSS i *iJ 

;Kc:^LrttXflSffUi^ev\ mRtmm^titi±M^ 
50 y^LXlif' ^'^i^^LXmP^immL. fflrtroHSftS 
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[0 0 5 5] H 3 3 «[1 3 2 t.T^ bfcMg®f^EfJ^;^ 

E^fe 5 1/ ^flte ^-fe/K^SSS^^<eiii«Bf T A T i 

[0 0 5 6] 113 4*5j;t;El3 5fi^+^KM^!iiP^i- 
5lin:-fei9. 13 3 4(4y-df-/^<>--y MyUPCWSijlH, 
1213 5fif@^®-iryMi^t-5^arog^tl.*^^-ro 

UPClHlSg-t:-(±, W-^tjvu—YSCR^^-U^f— 
:^-1r/H/-bPCR*^mb, SCR(c:is5;^5feofct 

[0 0 5 7] :L(Dmmmx'\i. m-^mmmtmmi^. y< 
!^meTH2i^ffl^^5o sfc. wmmtLx. mw(D 

ycDjt^XscR =0. PCR^|i,ffiO/<<^'>C0)?g^X 
PCR =0. SCR^m/f?*5J;tt«PCR^tafflro-ttb-^~tl 

©/•^<>-y-^(73:t ii:i£ro]E^-fe/i-coiij*p#^j L c TscR 
= LCTpcr =ta (1) iris^-rso *Lr. k#g 
©-feyW^aspJ^L/tfif^iJ ta (k) 

ro-fe/^Ji^,:$1-©-fe/^tol/^r^±. v= i 

V=0/^btt'^»-fe/P;iSE^^^iiE;!i^©*lJif^TH 
2S:fflv^Ttt5o »Rt*iJ»f$tLtu(±'V=l t-rSo 
[0 0 5 8] «rouPCi:(Rl«(:iPCR(73gffi 

Xpcr ^MifL. V=0(75-fe/^fe5^^^il:^m®^r;K;; 
ol/^T^lXscR ^Hff-f-So 

[0 0 5 9] mRt mm ^ti±-^M:iMLXiX ^^'^ 
[0 0 6 0] H 3 6 (in 3 5 Lfc^a©{*iE^!l^^ 

■to r(^Mafili3 5(i^bfcMa^^-<-^i'/i^;^<>-v= 
^-y ^j>'Tyuri-y XA(c:^JFJLfc'bro-T:-fc'9. -feyp© 
E^fe 5 v^^i»K^-fe/^©ag^/^ilJ»B#g|JT AT t J; 

<ommi-?>:itim3 5wMaim^.c5„ 

[ 0 0 6 1 ] n 3 7 *3 3 8 (±»H — mMm^mM 

■t^mXh'Os ms 7 liV-^y^'tr-y hmu PC (DW) 

(Dmmmt, scRitKBttasir/i^^^^-tsit^ss 

[0 0 6 2] -r^iibh, ^<'ry V(DmR<0^!^±^'^%t^ 
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^JKlT$nix(fV=0 i L. aSi:*iJ»f$ti.ntfV= 1 i 
-fSo -^-LT. •^■tLii^|#ro^ry^^;lov^T. V=l/<iP5(f 

¥iJgff$tilxffV=2i:-r5<. »WUPCi:l^« 
tPCR©iim^tTV\ jSSi:*iJI»T$tilx(«Pl, 
tWW^titutfXpcR ^MifL, V=0fe5V>fiV=2 
■r-;!)-o^^l.®-fe/u/£f,tt'XscR SrSa^-rSo »Ri*iJ 
10 m^f\.-ft.-^Mm\.x\t. inn^^xun-fh. 

[0063] EI39(±I138 L/c:Ma©f^E0iJS:^ 
-To i©MS(±ll3 8(;i^Lfc^?ta$r^<— ^■Y/^^'!^v= 

E# 5 V ^ fiiSS * -fe /i-wass^ Tie iij»B$Sij T A T t J; 

•9 *lJif1-5 r t 3 8 t 5o 

[0 0 6 4] E14 0*5j;t/|gl4 la^+Zl^itW^lftB^ 
-rSin?&i9. 114 0(±y-=3r/^<:rs/ hMUPCroiti 

f^. 114 1 ttfl^ro-fe/K;iM-r5^a©m^^-ro :i 
r-e(i. ^-iffjW4;-fe/n/- b s CRtitRi-s-ir/i- 

UPClHlSS-trra. SCR*5j;t)«b-^-fe/n-- hPCR 
L . S C R fe o t # t ttsR-fr yKc 9 

[0 0 6 5] B-fc^JIWtl^ltt. ^^ 

-ir/ixiit^©E^fe5V^ttitS*¥iJ»fi-5fc&®il5ff'^li 
tf^ffiTH2i:^fflV^5o Sfc. MfitibT. ftSjro 
-1r/ix;5SiiJ»bfc[lf^iJ^ta (1) . SCRlSmfflro^^^^ 
iO ywSI^XscR =0. PCR^|M,fflW/-<'^ry©g|^X 
PCR =0. SCR^mffl*5J;t/PCRgmffl®^tl^='tl. 
©/^/r y-.©gt)ii:a©IE^-fe/KDSJ»Bf ^IJ L C TSCR 
= LCTpcr =ta (1) hW^-f^. ^tLT. k#@ 
©ir7l-;aSilJ#LfcB#^J ta (k) (d. ^©■fe/U-t^'^'^S 

■^^tbTv^/^tmff. ^(D^)vifi^<-^y\~^mm-^^ 

40 mm^ffO^ihi^X^i)^ fcL^?Il©-fe/W^ba\ ^(D 
-tryu;5SE^i:*iJif^:^tbtfV=0 t L. »SiW»f$ti. 
y^tov^Tf4. V= 1 t^ttsKir^i^t V=0^eb 

pcti^«tPCRw^msrm\ asifiM^^^fi 

)^*. E^i:^J®f^;l^n^^XpcR ?rM*fL. V=0®-fe 
/l^foSV^fift^mco-feyKcoV^TfSXscR ^M*ft-5„ 
50 V=l/iP,fiXscR ^MifL^£V\ aSiWSff^tifc-fe 
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[0 0 6 6] H 4 2 (id 4 1 Ltc^m(Dii^^m^^ 

-fo rro^attll4 1 i;i^LfcMa^^-<-^-Y^i^^^-^ 
S 1/ ^^4itg: ^-tr^^©il^S«)^=eilJ«!^#^|J T A T d J: 
[0 0 6 7] 

K(ommi:y<'!ry bWfi:-tlT5»-C\ SK-fe^i^iiSlHl-ro 
[|lffi©ffi^/<f!!iB^] 

[Hi] *l§0^ro^fim^.S'^-t-7^nj.^;fi^ll„ 
[112] UPC[HlS§3rot!)#Srlftfl-t5llo 
[13 3] ir/K75^;5^P,^N-^s/ ^^isglJi-5;^?£^IftB^f 
Ho 20 
[E14] -feyK7)cf=;?i^?./N°<>--;/ h ^SiSU-fSi-ife^rtftBJ-t- 

[US] UPCHSgWPiBlr^-t^-n -y^-lf^Sllc, 
[He] UPC[Hl^roiijf^w^-^ffi^!l^/T^-ria-Cfe 

[El 7] ^^'Tv h^tSjJg-tS^luro-lr/i-^JSlE^/b^iiS:^^ 

*ij if i- s MarofiStu ^i- sio 

[US] {Iil*ro-fe/K::^-f 5«iS©fifEtL^:^-rilo 
[1219] ElSd^bit^LawfiglEM^^-t-llo 30 
[Hio] uPC[5]SS©|j)fl5rom-jlSfj^^-Ml-e& 
"9. y-df/<^5, h§uupcwii]{t^m?)!-t5ll= 
[HI 1] hS-«fii<;-tS-fe/K::>fi-j-5*!!;a©»f£tb 

[H 1 2 ] H 1 1 C:^^ Lfc*!Laro{*iEf!l*^^-rilo 

[HIS] \5v c'^^(D%\'^nm^%m\^^--tmx'h 

■9, M!iUPC©iil{f^mP^t-51glo 
[HI 4] ^^<5^s/ h^1ffiKi-5-feyHc>pj"j-5MgCi?SfEti. 

[H 1 5 ] H 1 4 LfcMarolf E'gi'iJIr^-f Ho 40 
[Hi 6] UPC|IIgS©ii){'^ro^E^iS^J?r^-rH-t:-& 
"9, y-^/^-^ry MUUPC©S)#^mPJ-t5Ho 

[Hi 7] ^^'rv b^w^ft-ts-fe/K^^^r-ts^arom 

^^-tHo 

[H 1 8 ] H 1 7 t^Lfc^aroff EW^^fHo 
[Hi 9] UPC[HlSg©iijf^W»I^*M^^-t-H-t:-fc 
■9. y-dr/<<>-y bMUPCroli){f^m?g-r5Ho 
[H2 0] ^^^y h^1f/5i<;-rS-fe/Hi»-f-5«La»i5gtb 

[H 2 1 ] H 2 0 (d^^ Lfc^awtfEW^^-fHo 50 
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[H2 21 upciH]sSroii)j-^©»7^^Jg^JS-;^-t[l-e& 
y-=^/<<^s/ MJupc©ii)jt^m0^-t-5Ho 

[H2 3] ^^'rv bSrtiJiK-f 5-lr/K^>Ff-rs^a©rjittL 

^.T:-rH„ 

[H2 4] H2 3(:i^Lfc^a©{tIE^[|^:S-tH„ 
[H2 5] UPC[ElSg(7)»)f^©^-b^iS^0^^-t-H-Cfe 

"9. y-^-'^^s' bMupcwDi^^-mpj-rsHo 

[H2 6] ^^'ry V^mm-h-^M-c^-fh^mnU^ 

[H 2 7 ] H 2 6 t^Lfc^aroftlE^J^^-rHo 
[H2 8] UPC[H]Sgroii)#©^A^fif!l^*t-HT?fc 

y-^/<<:rs/ hgyupc©ii)ft^mf?^-j-5H„ 

[H2 9] z^^^--;/ b^Sj^-t5ir/K;:*J-t-5^a©tjicn 
^^^Ho 

[H 3 0 ] H 2 9 Lfc^arofif EfJ^^-fHo 
[H3 1] UPC[e]Kroii)f^(omA^*«^:^f H-e& 

"9, y-=¥/^^-;/ bSUPCroSjf'^^EBJ-rSHo 
[H3 2] z^<y-5/ MrWfiicf 5-feMia-r5^g©?/[tn 

Sr^-THc, 

[H3 3] H3 2(:i^Lfc^!!La©ffIEFi|^.T^-rH„ 
[H3 4] UPClHlS§©il]{t©m+^fe«&S^-t-H-t?fe 

"9. y-=ir/^<^-;/ h§uuPCW»){'^^EPJ-tSHo 
[H3 5] /^<:r5/ h«rffij*-r5-fe/ixt^-t-S*!La©?Ilx 

Sr^-THo 

[H 3 6 ] H 3 5 i::^ LfcMacof^E^J^^t-Ho 
[H3 7] UPClHl8g(;o®]#©^+-^ffifi|tr/T^i-H-T? 

fci9. y-^^z^^^-i' hMuPCWibf'^^tiiPj^-rsHo 
[H3 8] z>°^s/ V'kmi^-t^'zM^n-fb'im.nMlK 

^^-fHo 

[H3 9] H3 8 t^Lfc^awf^IE^J^/T^-t-Hc, 
[H4 0] UPC[e]SS©S)ft©m+-slffifJSr^j^-t-H-T? 
fci9< y-=3r/<<^-;/ hSauPCroBii^miH-rSHo 

[H4 1] /■^<!rs/ b^Wfigt-S-feM-^f-tS^arosftti. 
^.T^-THo 

[H4 2] H4 1 iC7i^L7t^a®fifEfi|^^-rH= 
[H4 3] t^*;?i>f,fflV>55ti.5UPCSrmB^-r5Ho 
[H4 4] T/i^=fy XA^^-THo 

[H4 5] H4 4fc.T^tfcr/i-=f"y XAS-s^jF^S;^'^ 

x.T^^-rHo 

[H4 6] »S-fr7!/:isaS:©zN<>-j/ h t^i-tfc$tLTV^5 
^^.Ir^-t-Ho 
[^^-^romsj] 

1 r^-^ifs* 

2 iPA#eai^ 

3 UPClHigg 

4, 5 ATM;^-rs'5" 
6 ATMr3;t-i5'->3 ^ 
7. 8 ^ffigi^Sg 
1 1 -feyH^!5lJ§|S 
1 2 itK*Jg^ 
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[12112] [013] 




[lai 4] 



fl#ti]ta{k)C::k#@co 
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[His] 





-14- 



(15) 



#r^¥9 - 2 3 3 0 7 7 



Bt^lJta(k)trk#@C73 




X3=.=nnax(0,X'aoR)+T3OR 
LCTscs=U{k) 



-15- 



(16) 



!^mW-9~ 2 3 3 0 7 7 



a#iS!lJta{k)(Ck#gl7) 




[114 6 ] 

^j^;^ UPC II \ 

nm rm V m inu i 
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[112 0] 
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aSgiJta(k)c::k#gco 




I TATs=«=max(ta(k) ,TATsm)+ T sc» 

I 
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•1^ 



/■<->■■>'*!-«« 6 If 




ffiti^X- (ta Ck) -LCT) 



X'> T, ttlfih)i^U(a'b>Vifi 



'<'!r'>i;A*Sn5ffli:ta (k) IC 
X = m3X CCXT +TI^K[fri<, 
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S^»a(k){CkSg(7> 




XscF=max(0,X'scH)+TscB 
LCTscR=ta(k) 
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[02 4] 
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Bt5iJta(k)(::it#ico 





-21- 



(22) 



#r?S¥9 - 2 3 3 0 7 7 



[^2 6] 




[112 7] 
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[11 2 9 ] 
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aSglJta(k)tCk#g£/) 




LCT3=R=ta{k) 



I 
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[113 8 ] 




XpcR=max(0,X'p«)+TpcR 
LCTFCR=la(k) 




XsC!l = maX(0,X'5CR)+TsCB 

LCTsc«=b(k) 

I ~ 
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:SCR 



THlELhieif 



^■i-So fc«U EOF 
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Ja$^IJta(k)CkSi<D 




XscR=max(0,X'sc>,>+Tscn 
LCTscn=ta(k) 
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jTATscH=max(ta(k},TATscn)+ T scr | 
\^ I 
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